Effect of magnetic stimulation on the gene expression profile of in vitro cultured neural cells.
Transcranial magnetic stimulation is a non-invasive tool in clinical diagnostics and therapy for physiological and psychological diseases and has an increased application in experimental neurophysiology. Despite this, the mechanisms of magnetic stimulation of the central nervous system remain still unclear. We applied sinus-shaped high frequency magnetic fields in different stimulation patterns and repeated treatments to cell cultures derived from frontal cortex of murine embryos (BALB/cOlaHsd mice) to elucidate the effects of repetitive magnetic stimulation on the gene expression of in vitro cultured neural cells. Gene expression profiling was performed by using qRT-PCR array and single qRT-PCR analyses. Our methodological approach using microelectrode arrays data recording and analysis minimizes variations in transcriptome analysis arising from cell differentiation status and tissue complexity. With 10 significant changes in gene expression out of 171 genes using Alzheimer disease and neurodegeneration related qRT-PCR arrays we demonstrate significant impact of repetitive magnetic stimulation on the mRNA transcript of neural cell cultures. Sixteen candidate genes were analyzed using single qRT-PCR in a replicated statistical design, which provided more precise estimates of differences in expression profiles. We discussed the utility of the experimental methods used for cell culture selection and the changes in gene expression considering physiological aspects.